Paullinia pinnata L. (Sapindaceae) is an endemic West African plant that is extensively used in traditional medicine to treat various diseases. Previous phytochemical analysis by various groups led to the isolation of several novel lupene-based triterpenene derivatives along with other classes of compounds. As part of our continued phytochemical studies on the roots of this plant, we have now identified yet another novel triterpene, 6-(3'-methoxy-4'hydroxybenzoyl)-lup-20(29)-ene-3-one. The identification of the compound through comprehensive spectroscopic studies is discussed.
Paullinia pinnata L. (Sapindaceae) is a woody vine plant endemic to tropical West Africa. The root preparations of the plant are used to treat dysentery, malaria and other infections; and as an aphrodisiac [1-3b] . In support of the traditional use of the plant as a wound healing agent, the methanol extract of P. pinnata roots demonstrated a strong stimulatory effect on the proliferation of a key cellular component of wound healing, skin fibroblasts [3c] . The use of the plant for treating infections was also validated by the work of Annan et al. [3d] that reported the antimicrobial and antibacterial-resistant modifying activity of the root extract. As part of studies on the search for active principles responsible for the traditional uses of the plant, Lasisi et al. [4] isolated two known (1, 2) and a novel 3-O-isovaniolloyl lupene (3) derivatives ( Figure 1 ). Furthermore, the novel compound 3 was shown to have good antibacterial effect when tested against a range of Gram-positive and Gram-negative bacterial test species [4] . Another study by Annan et al. [5a] also examined the root extract of the plant and identified two novel 6-O--3-methoxy-4-hydroxybenzoyl derivatives of lupene (4, 5, Figure 1 ) that displayed significant fibroblast proliferative activities. In the present study, we re-examined the root extract of the plant and have now identified a new compound, a 6-O--3-methoxy-4-hydroxybenzoyl lupene derivative (6, Figure 1 613.3856 (theoretical, 613.3863) . The 13 C and DEPT-135 NMR spectra showed signals indicating the presence of a 30-carbon triterpene skeleton (Table 1) . These data together with the 1 H NMR spectrum were in good agreement with the assignment of the lupane triterpene skeleton which was previously identified from the plant (1) (2) (3) (4) (5) . In addition to the triterpene skeleton, the 13 C NMR data showed signals for seven deshielded (>  120) carbons (one carbonyl, 3 quaternary and 3 methine groups) and one methoxyl group (Table 1) . The 1 H NMR signals of this structural moiety clearly indicate the 1,3,4-signals of a trisubstituted aromatic ring system which, together with the methoxyl ( 3.94) and hydroxyl ( 6.01) functional groups, suggest either a vanilloyl or a isovanilloyl structure. Interestingly, the lupene esters of both of these C6-C1 aromatic units (3-5) were previously isolated from the roots of P. pinnata [4,5a] . The downfield signal of the oxomethine together with the appearance of the free aromatic hydroxyl group in the 1 H NMR spectrum (Table  1) suggest esterification via the C-7' carbonyl center of the vanillate/isovanillate moiety. The placement of the oxomethine group at C-6 instead of other sites such as the previously reported C-11 position (2) was based on the 2 J and 3 J HMBC correlation study that revealed all the expected connectivities for 6 ( Table 1 ). The assignment of the carbonyl functional group at C-3, the C20-C29 double bond and confirmation of the ester unit as vanilloyl were also substantiated by the HMBC data (Table 1) , as reported for the similar lupene derivative, 4 [5a] . If one closely studies the 1 H NMR spectrum, however, the coupling constant for H-5 was 11.4 Hz, which was much higher than that expected for a β-oriented O-derivative (7.4 Hz, [5a] ). This suggests that the vannilloyl attachment at 6 is α-oriented. Further evidence for the C-6 stereochemistry assignment came from the NOESY studies which unequivocally confirm the proposed structure as 6. As H-6 in this proposed structure is β-oriented, it showed NOESY correlation with β-oriented methyls (H 3 -23, H 3 -25, H 3 -26) and protons (H-7 (4) 2015 Jackson et al. showed NOESY interaction with -oriented H-1 and H-7 protons. The NOESY correlation between the methoxyl group and H-2' also confirms the assignment of the ester subunit as vanilloyl. Finally, the optical activity of 6 ([] D +119) was found to be lower than that reported for its epimer, 4 (+152. 2, [5a] ). On the basis of all these data, the compound was identified as a novel lupene derivative 6-(3'-methoxy-4'-hydroxybenzoyl)-lup-20(29)-ene-3-one (6).
In addition to the lupene derivatives, previous studies on P. pinnata have indicated the presence of alkaloid [5b], triterpene saponins [5c], flavone glycoside [5d], triterpenes and steroids [5e]. The leaves of the plant have also yielded 5α-portiferastane-3β,6α-diol and 2-(4-hydroxyl-3,5-dimethoxyl phenyl)-3-hydroxymethyl-2,3dihydro- 1,4,5-trioxaphenanthrene-6-one [6a] , flavone glycosides [6b], ceramides, β-sitosterol and β-amyrin [5e]. A number of other pharmacological investigations have also been reported on the plant [6b].
Experimental
General: NMR, JEOL 500 MHz instrument; Optical rotations, CETI WZZ-2S Automatic Polarimeter; IR, Bruker ALPHA FT-IR; UV, and T90+ UV/VIS spectrometer; HRMS, Thermofisher LTQ Orbitrap XL spectrometer.
Plant material:
The roots of P. pinnata were collected from Ejura, Ashanti region, Ghana in September 2013. A voucher specimen (KNUST/HM/2013/S025) has been deposited at the Department of Herbal Medicine Herbarium.
Extraction and isolation:
The air-dried roots (800 g) were powdered and Soxhlet-extracted with 1.5 L of CHCl 3. The extract was evaporated under reduced pressure to yield 6.4 g of crude extract. A portion of the CHCl 3 extract (6.00 g) was subjected to CC on SiO 2 eluting with light petroleum and gradually increasing the polarity of the solvent by 10% increments of EtOAc. TLC profiles of the aliquots (1 L) allowed the bulking of 5 fractions; F1 (1.22 g), F2 (0.87 g), F3 (0.74 g), F4 (1.48 g) and F5 (0.75 g). Fraction F3, which was collected from the light petroleum: EtOAc (60:40) fraction, was further subjected to repetitive CC on silica gel eluting with light petroleum with gradual increments (1.0%) of polarity using EtOAc to afford compound 6 [Rf: 0.7 (Light petroleum -EtOAc, 60:40)] (18.0 mg). 
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